Wear of microfilled composites, a visible lightcured composite, and a conventional composite were characterized by two-body abrasion and single-pass sliding. There were differences in abrasion rates among the materials. Tangential forces, wear track widths, and surface failure modes were different among materials. Wear characteristics are combinations of these properties.
Introduction.
In Average values of tangential forces at various normal loads during single-pass sliding are shown in Fig. 1 . The average wear track widths versus normal loads are shown in Fig. 2 .
Scanning electron micrographs of wear tracks resulting from single-pass sliding at a normal load of 6 N are shown in Fig.  3 . IC, IP, F, and C exhibited class 4 failure; SF, class 3; and MA, class 1. The transition points from one surface failure mode to another occurred at different normal loads for the materials. IC and IP had changes in the modes of surface failure from class 1 to class 4 at 3N; C from class 1 to class 4 at 4N; F from class 1 to class 4 at 6N; SF from class 1 to class 3 at 6N; and MA from class 1 to class 4 at 8N. Furthermore, the degree of mixing of failure modes in class 4 varied among materials. IFig. 2 Wear track width versus normal load. to class 4 to 8N. Furthermore, the degree of mixing of failure modes in class 4 varied among materials.
Discussion.
The four microfilled composites (IC, IP, MA, and SF) have higher volume loss per unit travel in two-body abrasion than the conventional composite (C). This may result from the smaller amount of inorganic filler incorporated into these materials. Previous studies by Powers, Roberts, and Craig24 showed that unfilled resins and sealants have higher abrasion rates than filled resins. The microfilled composites have abrasion rates less than unfilled resins, but higher than conventional composites. However, the silica particles used in the micro- Tangential forces on single-pass sliding did not have a simple correlation to wear track widths or to abrasion rates. However, at low normal loads (1-2 N) all materials have similar tangential loads and class 1 failure. At the onset of class 4 failure at higher normal loads, the tangential forces increased appreciably, while at similar normal loads, materials with class 1 or class 3 failure modes had lower tangential forces.
Modes of surface failure involving plowing out of materials (class 4) resulted in considerably higher resistance to sliding and, consequently, higher tangential forces. Materials SF and MA, therefore, had lower tangential forces at higher normal loads (7-10 N) than the other materials.
Wear of the composites used in this study can be characterized by the following properties: abrasion rate in two-body abrasion; and tangential force, wear track width and surface failure mode in singlepass sliding. All of these properties contribute to the wear characteristics of these materials. The results of this study showed that there are considerable differences in the in vitro wear characteristics of the composites. There are also differences among the microfilled composites.
Summary.
Two-body abrasion and single-pass sliding tests were used to characterize the wear of four microfilled composites, one visible light-cured composite, and one conventional composite. The abrasion rate of the conventional composite was the lowest. There were differences in abrasion rates, tangential forces, wear track widths, and surface failure modes among the microfilled composites. Lower tangential forces were associated with ductile failure modes. The visible light-cured composite had wear properties more similar to the microfilled composites than the conventional composite. The wear characteristics of restorative materials are a combination of abrasion and mode of deformation during sliding.
